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that  we can form some working idea therefrom of general 
meteorological processes. But let  11s consider whether me 
have even attempted for surface meteorology what the patience 
of astronomers from Copernicus to Kepler did for astronomy. 

Do we yet fully comprehend the kinematics of the travelling 
depression; and if  not, are we in a satisfactory position for 
dealing with its dynamics ?' I have lately esamiiiecl ininutely 
the kinematics of a travelling storin, and the results have cer- 
tainly surprised me and have made i t  clear that  the traTelliiig 
depressions are not all of one kinematical type. IVe are a t  
present hampered by the want of really satisfactory self- 
recording instruments. I have sometimes thought of :ipi~eal- 
ing to  my friends the professors of physics who have lalwra- 
tories where the reading of the barometer to the thousandth 
of an inch belongs to the work of the '' elementary class," and 
of asking them to arrange for an occasional orgy of siinulta- 
neous readings of the barometer all over the country with 
corresponding weather observations for twenty-four coiisecu tiye 
hours, so that we might really know the relation l>etween preh- 
sure, rainfall, and temperature of the travelling depressions; but, 
I fear the area covered would even then hardly lie larxe enongli. 
and we must improve our self-recording instruiwnts. 

Then, again. have we arrived at  the extremity of our liii(~\\l- 
edge of the surface circulation of the atmosphere ? lye kiion- 
a great deal about the average monthly clihtrihution, liut we 
know little about the instantaneous distribution. It may lie 
that 11y taking averages we are hiding the very points wliich 
we want to disclose. 

Let me reinincl you again that the thickness of the atinos- 
phere in proportion to the earth's surface is not unsatisfac- 
torily represented by a sheet of paper. Now it  is  oli.iious 
that currents of air in such a thin layer must react i1pon each 
other horizontally, and therefore we can iiot n p r i ~ w i  regnrtl 
one part of the area of the earth's surface as ineteorologically 
independent of any other part. We hare daily SJ noptic charts 
for various sinal1 parts of the globe, and tlie Wentlier Bureau 
extended these over the Northern Hewislhere for the years 
1875 to 1 H ' i R ' ;  bu t  mho can say that the nieteorology of the 
Northern Hemisphere is  independent of that of the Southern '! 
To settle that  primary question we waiit a syiichroiious cliart 
for the globe. L4s long as me are unable to watch the changes 
in the globe we are to a certain extent groping in tlie clnrk. 
B great part of the world is already mappe(1 every (lay. wucl 
the time has now arrived when it  is wort,li while to consider 
what contributions we can make towards identifying the dis- 
tribution of pressure over the globe. We inaj- idealize a little 
by clisregarcling the local peculiarities without sacrificing the 
general application I have put  in the ediilrition a series o f  
maps showing That apprnsimation can be made to an iso- 
chronous chart of the globe without special effort. We are 
gradually extending the possiliility of acquiring a knowledge 
of the facts in that  as in other directions. With a little ntlcli- 
tionrtl enterprise a serviceable imp could be coiiipiled; aiid 
when that has been reached, and when me liave aclrleil to that 
what the clouds can tell US, and when the work of the aero- 
nautical coiniuittee has so far progressed that  we can connect 
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the motion of the upper atmosphere with the conditions at  
the surface, when me know the real kinematics of the vertical 
and horizontal motion of the various parts of a travelling 
storm, we shall, if the universities will help us, be able to give 
some rational explanation of these periodic relations which 
our solar physics friends are identifying for us. and to classify 
our phenomena in a way that the inheritors of Iiepler's achieve- 
ments associated wit,h us in this sectioii may be not unwilling 
to recognise its scientific. 

CLIMATOLOGY OF COSTA RICA. 
Commiiuimted by Mr. H PITTIER, Director, Physical Geographic Institulz. 

[For t a t h  see the l a 4  page uf this REVIEW precediug the r11arts.l 

L\Tot+7.s o)( fhr ?r*w&~.-On the Pacific slope the rains were 
very incoiihtant, being superior to the normal in some instances 
and inferior in others. I n  Sail Jost: tlie pressure was mark- 
eclly above the normal, while temperature was slightly low, 
with the esceptioiial niinimum of 55.0' on the 25th (the lowest 
temperature olisrn-ed heretofore in this month was 5 5 . 9 O ) ;  
the relative huniitlit,y n:ts d s o  less than the mean. The rain- 
fall. 9.53 iiiclies, occurred almost entirely during the afternoon 
hours, aiid u as clistrihut,ecl pretty evenly through the month. 
Suiishine, lsT.55 against a normal of 150.42. On the Atlantic 
slope t,lie rainfall was iiiarkedly deficient on the coastal plains, 
and generally aliundant in the valleys and inoiintains of the 
interior. 

N d f > s  ou w r t h ( / u d w s  --Septeiiiber 19tli. Tih :%jm a. in., pretty 
strong shock NE-STY., iiiteaxity 111, duration 4 seconds. 
September 24th, 2' 53", a. in., slight shock NW-SE, int,ensity 
11, duration S seconds. 

THE HURRICANE SEASON. 
By ENRIQT~E DEL ~ I O X T E ,  Chief of  C'entrnl Station, Ha\ ana, Culm. 

[ T i n n . l . t t l ~ n ~  nf R t 1 1 i u l . 1 1  Itttri f i r m  tlir rrnt la l  31rtr~ii~~l~~elrnl s t n t i v n  of  tlie Kepttldic of 
t uba. dlatnl J i l l !  23, i!in:] 

I t  is well known to all that  the hurricane or cyclone season 
of the Antilles embraces a period variable froin one year to 
another. 2nd that the period of durittioii also varies with re- 
gan1 tn its beginning and its ending, altliongh the date of the 
latter is subject to more regularity than that of the former. 

I n  fact in some years the cyclonic nvtivitj iunnifests itself in 
June (and even in May, as i t  happened in 1S89), and continues 
until the end of October; in other years i t  begins in July and 
even in August, but terminates in October. This does iiot 
mean that every year tlirre \\ill be liurricanes which pass iiiore 
or lesh nenr to us. Some years are recordecl in which there 
h:cs not been any real cyclonic actiiify, altliuugli this is rarely 
the case; thus during the past year there were no storms that 
11roperly deserved the uaiiie of hurricaiies. 

Up to this clate the c-jcloiiic. activity has not coiiii~~enced this 
J ear. uor does the upper current o f  the atinosliliere appear to 
indicate tliat its beginniiig is near. although conditions may 
afterwar& vary with relati\ e raliidity aucl may aliiiost unes- 
pectetlly illaugurate the hurricane season. 

But nhatever iiiay Le the (late a t  which cyc101:ic activity be- 
gills, tropical hurricanes in their progress are subject to the 
two follc IM iiig empiric laws : 

1. The place o f  foriuatioii o f  a hurricitne is variable, being 
intiiu:ttely c(nnnectec1 with the t h e  cif the year in which storms 
originate. 

2 .  The liurricaiie once foriiiecl advances iu a route or  tra- 
jectory that i-arieh 1)otli with tlie clifflerent periods of the cy- 
clonic. actil ity and with geographical latitudes. 

The practical .geiieralization of the t n o  laws we have just 
nientioned is due to the sagacity ;and perseverance of one of 
the highest :tuthorities of modern times in matters relating to 
1iurric.anes of the Antilles (we allude to the deceased Father 
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Vices). It is clear that  there should be such laws, and in 
fact they are known to all who devote themselves to  this study. 
But it is the duty of the official scientific center, of which we 
are now in charge, to keep all advised, and in  particular sea- 
men who navigate the hurricane region as to  the practical 

which me have just enunciated. 
I n  this matter we believe that nothing can be lost, hut, on the 

contrary, much can be gained by repeating a t  this time what has 
long been known to many, but  also perhitps uukno\\n to soine. 

With respect to the first law we derive the following prac- 
tical conclusions : 

1. The hurricanes in August are formed generally to the 
eastward, very near the Chpe Verde Islaucls. At first they 
move westward and a little northward. itnd in the neiglibor- 
hood of the Windwart1 Islands, pursue a west-northwest direc- 
tion. The recurve i R  generally eff'ectecl by these hurricanes 
within a zone between the meridians of New Orleans and 
Puerto Plata, aiicl between 29' to 83' of north latitude. 

2. The hurricanes of September originate between B W ~ ~ L ~ J S  
and St. Thomas. The recurve is generally effected between 
the mericlians of Cape Masi (71" \I7.) and the St,zt8e of T e n s .  
and between the 27" a d  SI)' of north latitude. 

3. The hurricanes of the first decade of  October soiiirtiiues 
form in the Windward Ielancls, or in the eastern p r t  of the 
Caribbean Sea. These recurve between 23" and 26' o f  north 
latitude, in a zone limited by the niericliaiis of Alatniizas (82" 
W.) and Cape Catoche (88' IT.). They come very close to 
Cuba and pass through the western provinces, or tlie Tnciitim 
Channel. 

Consequently the hurricanes clehcrilwd in the three prevetl- 
ing paragraphs alnays come to Cuba from a great clistance 
and give us plenty of time to take the precautions necessnry 
to diminish their ravages. It is the duty of the 01n?r\ers iu 
the extreme Winclward Islantls to discover them and :iiiiioiince 
their formation to us. The Weather Eurenu of the Uuitetl 
States is in an escellent position t8u perforiii this wri ice, inns- 
much as during tlie hurricane season i t  keeps 1111. a t  a heavy 
expense, five regular stations which coumnnicate 11) c a l k  
twice a day to Washington the state of the weather in the cen- 
tral region of storm form a t '  ion. 

Should any cyclones occiir thih year during L4ugust. Septeiu- 
ber, and the early part  of October, the fi\e Weather Bureaii 
observers just referred to will first report them. as they form 
what may be called pickets or outposts. During these nionths 
they mill have hard work. A s  for ourselves we have only to 
be attentive ani1 wait for tlie first information from them. :ik 
the Republic of C'uba does not yet ~ M J S ~ ~ S S  met,eorological btn- 
tions outside of the island. On tlie other hand, however. from 
the date of first advice until the end of the hurricane beason, 
the task of discovering cyclones falls altogether upon the ob- 
servers who are in our zone. a s  the storins always originate in  
the vicinity of the Island of Cuba. 

4. The hurricanes of tlie second decade of October coni- 
inonly originate to the southeast of Havana. some, however. 
form in the neighborhood of Central Anierica. The recurve 
is generally made between 50° and 2.3' north Iatitucle. and 
in the second branch of t8heir paths they cross the \vest#erii 
provinces between Matanzas uncl Pinitr del Rio. 

5. The cyclones of the third clecacle of October originate 
very near to Central America. They recurve very far to the 
south, and in the secoiicl branch cross the webtern part  of the 
island of Cuba with great and increasing velocity. These are 
the hurricanes that clemancl most attention and care, since 
although discovered a long time in  advance yet me may within 
a few hours find ourselves in the very center of the storm. 

utility of the two laws of cyclonic formation and trans1 a t '  1011 

Passing now to the practical generalization of the second of 
the lams cited a t  the beginning of thiH article, or that  relative 
to the routes or norlnal trajectories of hurricanes, according 
to the different divisions of the period of cyclonic activity, we 
deeiii i t  better aiid more profitable to reproduce exactly the 
paragraphs devoted to this matter by Father Vices in his last 
and oelebrated work on tropical hurricanes.' 

Tlir l t i w  t,hnt, I I i a v r  just. ~ s l ~ ~ ~ u n d e d  ( tha t  of general routes or trajet-  

lime. Lraviug tl 
its 1.i rc~u i~ i s t i i  i it+rs . courses perniit, I will ~nention 

T ~ P  V I I J - ~ ~ ?  f r ~ ~ i i i  Havnun t o  S la in  11y straiiier t,lirougli t he  new chan- 

Hava.ii;t t.l)ry aliuiilll n ~ ~ t  try to ayoiil t,lii. currrirt 1,s nearing t.hr coast of  
t,llv ( ; ~ i l f  , L I ~  Cl1:irlrsttBu, Illit sail rastrrly.  ~ ) r  
Tliis ~,ff'rr.rs t w )  nilvaiitaxrs. thv tirht, is t1xi.t 

dngiist  hiirricanrs. 

rrctiun iiitvigat,ors h a w  H.U 
I1iirricime threatens tlirm. if t.liry see t.liat. i t  is  

titKt,,,rls ~ . t ~ u i l i t i ~ ~ n z .  If tliry w r  t,liat it is  recurviiig farther t o  tlir east- 
w ; ~ I I .  t , l i e b y  I ' ~ L U  t .~~ntii i i ie tlrrir v o y i i p  ]by feillowiug the  chaiiuel. tliiis 

111: wiuils  o f  t h e  c*yc:loua.. 
~ t e i n l ~ e r  Iinrricaues in ii vogagr tu  Sliaiii are rveii 
11ey t?it,llrr rcvwrve c ie ( v a s t .  t b f  Texas. o r  
r it* v i t k t g .  ant1 t l  cau I.,? nl-ciidrd, pro\ 

learilip Havnua tlir c.nlbt,ain kn that  lip has t,iine to riiter the (.hanuel 
\vi t,ho ri t. diti igcr.  

ccge frvni Havaiia t.4) 1Jorttb Rico and vice versa, iu September, 
ally at, the  l~egiiining of t,liat. i r ioi i t~l i .  very dangerous, ljecausr 

voyage should be avoided 

CuI.la for t he  United St,ates 
the hurricane zoue, should 

err art, any indicatioiis o f  ii 
11 saved froni great, tlamag:e 

Finally, if thr master o f  it sailing vessel navigating in the  Gulf  of 
&It.xipu in the month o f  i)ctLbtJer. finds himself in tlie eastern par t  of the 

cationr; of t,ht, proximity (of a cycloiie, he  should at 
iwest. aud if in the vicinity o f  t he  Yucatan Clliannel, 
t,lie Gulf of Cauipeche. because these cyclones gen- 

er:tIly recurve lwforr t h ry  pass the  meridian of C,ape C'atoche or t11a.t. of 
N e w  Orleans. 

1 See B. Vifies In\ estigation of the  Cyclonic Circulation and the  Trans- 
Weather Bureau, Wash- latory Moveuirut o f  W+st Iuilian Hnrricaueb. 
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